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(54) VCTPOfiCTBO AM\ PEMOHTA 06CAA- 
HOfl KO/lOHHbl 

(57) l43o6peTenne otmocwtc* k peMOMTMO-M30- 
* /lRUMOMNbiM pa6oTaM o6caAHux KO/lOMH He<t>- 

Tera3dBbix acuaacMM aa* eoccTaMOB/ieMwa mx 
repMernHHOCTH. «4e/ib - noBWiueMne MaAexHo- 
cth ycTaHOBRM MeTa/wiu»tecKoro nnaCTwpp 
(Mn). B KOpnyce ycTpoacrea yCTaMoe/ieMbi 
3/ieicTpoABMraTe/ib c peAy**opoM. ruAPOMacoc 
m rwAPOuM/iMMAp c rio/ibiM nopuineM m iwto- 
kom. flOA Mrf Ma aany Kopnyca ycraMOB/ieha 
pacxaTwaatoma* ro/iOBKa(Pf). B hh^hc* hk* 



TH KOpnyca C B03M0*M0CTbl0 B3ab1MOA6^CTBtlP 

c Mil paaMemeH ynop c Mecrxo C6r33mhwm c 
hum npHBOAOM ero oceaoro nepeMemeHHH. 
HaA Pr pacno/ioxeH AopMHpyramuw Konyc. 

yCTaMOBfleHWblft H3 U1T0X6 C B03MO*HOCTbK> 

B33HMOAeiiCTBvtR c Mfl. npuaoA nepeMeme- 
MMft ynopa Bbino/iHeH a BHAe AM<J><t>epeMuwanb- 
Horo nopuiHfl. ycTaHoo/ieHMoro a icopnyce u 
o6pa3yK>mero c ero ctchkbmh ABe KaMepw. 
OA«a ^3 xaMep rwApaaAimecKM censaHa xaHa- 
noM c nonoCTbK) MarMeiaHnfl, a Apyraa - ap/- 

rtlM KAM3/10M C nO/lOCTbKJ BCSCbl 63 MM fl 

rviApOHacoca. Meauw co6oia KaMepw csaaaHbr 
KaManoM c pacnonoweMMWM a hcm o6p8rnwM 
K/ianaHOM co ujtokom. KoHyc. npoxoA« no MO. 
Ae<|>opMWpyeT ero 8 um/iuhaP m npu*WMaeT k 
p^MOMTMpyeMOw rpy6e. flepeMeiMaeMafl 
Qcnejx 3a KonycoM Pf co3A3er Aono/imiTe/ib- 
Myio n/iacTMMecKyto Ae<t>opMauuio. Ilpn aoctw- 
xehMM aepxMero no/roxenvia PT cbokm 
topuom B03ABMCTByet Ma uitok Knanana, koto- 
pww oTxpuBfleT Aoc T yn pa6ose*i jkhakocth m3 
xaMepw M3A nopuineM no K3M3/iy b nonoctb 
acacbieaMMH rwApoMacoca. KoHtartTMaa n/io- 
maAb m yA£p>KMB3toiAee ycw/iwe Mn Ma ctchkc 
o6c3amom KO^OMMbi AOCTBTOMMbi a"* ero yAep- 
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M3o6peteMiie otmocmtcm k ycrportctaaM 

*A/»fl peMOHTHO-M30A«UMpMMblX pB^OT OSCaA' 
MUX KOrtOMM Me<J>Ter330BWX CXB35KMM C qe/lbK) 

BOCCtaMoeneMvifl mx repMeTMMMOCTn. 

Ue/ibio M3o6peTeMM« «B/iRerc« noabiuje- 
MMe MaA^xMOCTM ycTaMOBKn MeTan/iwMeCKoro 
n/iacTWPfl. 



Ha sepTe^e cxeMarwHHO n3o6paxeMO 
npeAiaraeMoe ycTpoMCTeo a^» peMOMra 06- 
cbamom ko/iohmw. npoAonbHbiM pa3pe3- 

B uMAMHApM^ecKOM KOpnyce 1 yctpOMCT- 
oa, cnycKaeMoro b CKaa^KWHy na Ka6ene 2. 
paCno/iOweH snexTpOAanrSTenb 3 c pCAy* T 0- 
poM 4. Aey^ n AyM^epHWM niAPOMacoc 5 c eca- 
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CbtsatoiuMMu 6. MarHeiaienbHbJMn 7 n peAY*- 
umohhwm 8 K/ianaHaMM. .viApouunwMAp 9 c 
no/ibiM nopiuneM 10 n ujtokom 11. AM^xpepen- 
uwanuKwi^ nopuuenb 12, «B/in»ou;nwc« npvteo- 
jxo m oceaoro nepeMemeHwn ynopa 13. m 
XeCTlCO C HMM C8»33HHfelM, AOpHMpyKJlUMM KO- 

nyc 14 c nQAnpyxuHeHHWMM n/iaea»omnMn 
n/iaiuKaMM 15. pacicaTbieaioiiidfl ronoaxa 16 h 
npoAonbHO-ro^pHpoaaMMwCt MeTan/wMecKwfi 
n/iacrwpk 17. Pa6osne no/JocTn rnApoi|M/iwH- 
Apa 9 m no/ioro nopum* 10 ruApaB/ivmecKM 
CBJi3aHw Mexay co6ofl no xaHajiy a. *epe3 ooa- 
ripy>KHHeHHWM 30/iOTHMK-nepexniOMaTe/ib 18, 
KaMepa, o6pa30B3HHaa ciewKaMM xopnyca w 
AW<lxJ)epeHituaAbHUM nopumeM 12. ruApaa/in- 
Mecicw CBR33H3 no xaHanyfc no/iocTbto warne- 
T3MMR rwApoHacoca. 

flpyran icaMepa. o6pa30B3HHan creHxaMu 
KOpnyca u An$<|>epeHu>ia/ibHWM nopumeM. 
rHApaertwsecKM cabana c nonocTbto Bcacwaa- 
hmp rwApoHacoca KananoM^ 

B AM^epeMuvtanbHOM nopiuHe aha cba* 
awofiewix KaMep owno/men xanan c axcwa/ibHO 
pacnono)weHHUM o6paTHWM K/tananoM 19 c 
BwCTynaioiu^M U3 KOpnyca ujtokom. B wcxoa- 
hom no/ioxenviii x/ianaH 19 3axpbiT m pasAe/ia- 
eT icaMfipw, oepaaoaaHHbie 

AM<J>4>epeMUMa^bHUM nopiUMeM 12 co cieHKa- 
Mvncopnyca. BHyTpeHMflfl nonocTbycTpoflcTaa 
3anomteH3 pa6oweft xuAKOCTbio m cxOMnfiH- 
CMpOBana e BKeuiHevi cKeaxMHHow cpeAofl 
3/iacTimHUM KOMneHcaTOpOM 20. flopHwpyio- 
auw* ico«yc 14 m pacKaTWBa»otua» ronoBxa 16 
yCTawoaneMbi na xoMue nonoro uiToxa 1 1 . npw 
3TOM;papKaTweaioma« ronoaKa KMMeMaTuHe- 
c«vt CB«3ana c 3neicTpoABMr3Te/ieM 3 sepea 
T^/iecKonimacKMM Ban 21 xopnyca. ycTanoa- 
ziehHwfiwa onopax Kahuna a hoaom uiToxe 1 1 . 
nopiuv.e 10.CB«3aHMWMC hum Ban 22 m nnaHe- 
Tapuwfi peAy^TOp 4. Ha aany 22 ycTaMOB/ieH 
3KCuenTpMK 23 l cny*awwA npneoAOM Aayx 
niiyHxepoa rviAPOHacoca 5. 

f1poADAbHO-ro<l>pwpoBaHHbift MeTan/iMse- 
cKuft nnacTuipb 17 a TpaMcnopTMOM no/ioxce-. 
mmh pacno/ioxen MexAy. T.e. yAep^naaeTCfl 
AOprtHpyiOiUMM KonycOM 14 m ynopOM 13. 

/Via 33KpenneHMR ycTpoftcraa g ko/iohhb 
oho cHa6xeHO ynopMbiMi* iu/mpc3MW wnu hko~ 

pRMH (h6 nOK333Mbl). 

ycrpotftcTBo pa6oiaeT c/ieAyKXM 1 ** o6pa- 

30M. 

Ha MHTepaa/ie npoBeAenwfl pcmohtho- 
M3onwuwOMHbix pa6ox no Ka6enio 2 BxntOHaer- 
ca 3/iexTpoABiiraTe/ib 3. xoTopwwi nepe3 
3KCueHTpwK23 npwaoA^T b AeftCTBwe ri/iyHxe- 
pw ruAPOHacoca 5 n oahobpcmcm ho bo apame- 
Hvie nepea Ba/iw 21 m 22 pacKaTweaiouwK) 
ro/JOBicy 16: HepBOHasanbHO icopnyc 1 npn6o- 
pa 3a«K0pMBaerc« a ico/ioHHe rpy6. a 3aieM 
p36oMa« xMA»cocTb no jcana/iy^oT rwAPOMaco* 
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ca nocTynaer o icaMepy naA AM<i><|>epeMuvia^b- 
hwm nopuiM€M 12 m paOoMee AaaneMne ^epe3 
ynop l3yAepxwaaeT npoAOnbHO-rocppMpoaaH- 
Hyu Me r a/i/i MHecKMM n/jacTwpb 17. flpn 3tom 
o6paTHwft Knanan 19 aaKpuT. 

floc/ie AocTuxenmi Heo6xoA*Moro Aae/ie- 
hmr noAnpyxMHehMbi^ sortOTHMK-nepexniOMa- 
Tenb 18 nepeMecTMTCH bhms ao ynopa, 

OTKpbf B3fl AOCTyn pa60MCM XMAKOCTM nO K3H3- 

ziyanoA nopiueHb 10 rwApOiA^nwHApa 9. 

J^opHnpyJOiunA Konyc 14, npoxoAfl no 
nnacTbipio 17. <J>opMnpyeT ero e um/imhap m 
npuXMMaeT k peMOHTupyeMOi^i Tpy6e. a ero 
n/iaaatomwe nnaujKM Ka/in6py»oT. co3Aaaan ra- 
paHTMpoBaHHWMMaTftr. flepeMeiuaeMaw bcaca 
3a AopHvipyKJiuuM tconycoM 14 pacxaTbiaaio- 
man ro/ioaxa 16 co3AaeT AononHMTe/ibHyxj 
nnacTvmecKy»o Ae^>opMauw»o nnacTwpa 17 no 

M3KpO~ H MMKpOHepOBHOCTflM BMyTpGHHCM 

.CT6HKM OScaAMOM KOnOHHM vi ynpOMH«eT iio- 
oepxHOCTHw(i c/\oPi BMyTpeHHeM noeepXHOCTM 
n/iacTbip^ 17. npM AOCTwxceHWM aepxHcro no- 
noxeMwn A0P« M Py K)l U an ronoaKa 16 cbomm 
topuom B03AePicTByeT na ujtok KAanaHa 19. 
KOTOpuPi OTKpbisaeT AOCTyn pa6oMeft xmaxo- 
ctm M3 KSMCpw tidf\ A^4>epeHuna/ibHWM nop- 
uiHeM 12 no Kana/iy Ab nO/iocTb QCacwaaHMR 
ruAPonacoca. 

B 3tom nonoKennn KOHTaxTHaA nnomaA^ 
n yAepxMBawmee ycw/iwe n/iacTUpa 17 na 

CT6MKC 06caAH0ft KO/IOHHW AOCTaTOHMW A^» 

eroyAepxnB3Hw« n A"4>4>epeHUvianbHbivi nop- 
ujeHb 12 BMecTe c AopHvtpyioiuviM KonycOM 14 
m pacKaTbiaaiou;eii ronoaxovi l6nepeMecTMTCfl 
BBepx. o6ecneHnoafl nonHwii vtx bwxoa via naa- 
CTbipfl 17. 

flocne aaaepweHvifl pa6oTbi no yctanoBKe 
nnacTupa 17 3/ieKTponpMBOAOM 3 o6ecneHH- 
eaeTcii oc8o6oxAGHwe xopnyca npvt6opa ot 

CTeHKvi o6caA«o^ KO'/lOHHbl M 3aTeM yCTpOftCT- 

bo TpancnopTMpyeTCR Ha noaepxHOdb. 



O o p m y n a vi3o6peTeHM» 

• YCTpOMCTBO AAA PCMOHT3 o6C3AHOM KO' 

45 noHHw, BK/ucmaK>mee xopnyc, ycTaHoe/ieHHwe 
b hbm anexTponpuBOA c pc Ay kto pom . ruAPO- 
Hacoc m rwAPouvinnHAP c ncrnyM nopuineM n 
ujtokom. MeTanuMMecxHH nnacTwpb. ycTanoa- 
neHHyio noA hum Ha aany xopnyca pac>caTUBa- 
50 K>myK> ronoaxy m pa3MeiueHHbirt b hmxhb^ 
sacTu xopnyca c eo3MO)KHoCTbK> BsanMOAew- 
ctbmh c MeTannviMecKUM n/tacrupCM ynop. o t- 
iiWMaioiueec« TeM. mto. c qe/ibio noswuie- 
hm« H3Ae>KH0CTvi ycTanOBKM MeTa/iAvwecxoro 
55 nnacTbips. oho cna6xceHO xecTico cBfl33HHUM 
c ynopOM npMBOAQM ero oceaoro nepeMeme- 
hh« W pacnonoxeHHWM H3A paCKaTW83ioiuei?i 
ronoaxovi AOpHvipyiomwM xonyCOM, yCTanoB- 
neHHWM na uitoxe ruAPouvtnviHApa c bo3moxc- 
HocTbX> B33MM0AeftcT8MA c MeTannu^ecxnM 
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nnacTbipeV Ban icopnyca KMHeMaTU^ecKM Can- 
aan c aneicrponpMBOAOM. npuBOA oceaoro ne- 
peMeiueMMH ynopa BbinonHen e enAe 
A«4><>epeHUMafli»Moro nopuJMa, ycTaMoeneH- 
Horo e icopnyce m 66p33y»omero c erocreHica- 
mw A»e icaMepw, ntApaBnvwecKM CBaaaHnbie 
mokay Co6oh icaManOM C pacno/io*eHHHM a 



M6M o6paTHUM KnanaHOM co ujtokom. npu 
3tom OAna H3 KaMep ruApaanwHeciCM cB*33Ha 
c noAOCTbio HafHeTaHMH. aPY^h -c nonocTbio 
ecacwaaHMR rwApoHacoca, a AopHupyiotuwti 
Konyc ycraMoa/ieM c a03MO*cHOCTbio B3aMM0- 
AefiCTBrffl b aepXHeM nanoxeHWM co ujtokom 
c6paiHoro KnanaMa. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (1 1) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 8, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 1 8, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 1 0, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel^ which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcally 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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